Abstract:The band structure of semiconductors was described by several theorists since the Fifties. The main objective of the present paper is to do a comparative study between various families of semi-conductors IV ( Si,Ge), III-V (GaAs, GaP) and II-VI (ZnSe, ZnTe) with both methods; tight Binding 1 method and pseudo potential method 2 . This work enables us to understand as well as the mechanism of conduction process in these semiconductors and powers and limits of the above methods. The obtained results allow to conclude that both methods are in a good agreement to describe the morphology of band structures of the cited semiconductors. This encourages us to study in the future the electronic behaviour through the structure of bands for more complex systems such as the heterostructures.
The Tight Binding method
To find the properties of electrons which determine the nature of many effects observed experimentally, it is necessary to know the band structure (indexed by n) of the solid or the energetic dependency The efforts of researchers in the field of methods for calculating electronic spectra have been directed to find a procedure that constructs background functions ϕ i . In addition, functions i ϕ should be chosen, so that calculations of the electronic wave functions ψ are very simples. The nature of test functions used for computation can serve as a characteristic that distinguishes one method from another.
Linear combination of atomic orbital (LCAO) method or tight-binding has been proposed for the first time by Bloch [1] . It involves to build LCAO located on different atoms of the crystal. The corresponding coefficients represent the values of the plane wave
at different positions R r on which the atoms are located. LCAO method can be used as an interpolation method. This means that one can easily gets solutions of energy bands in an arbitrary point in the Brillouin's zone, whereas in most other approximation methods, it remains difficult, except at certain symmetry points of the Brillouin's zone. Point Γ is the center of the Brillouin's zone. Point X is zone boundary in the direction 100 and equivalent directions.
Point L is the zone boundary in the direction 111 and equivalent directions Point K is the zone boundary in the direction 110 and equivalent directions.
Models used in the Tight Binding method

Model of orbitals related B.O.M (Harrison 1973)
The energy bands represent the electronic structure of solids. For bands obtained by the LCAO have two fundamental obstacles to understand the binding properties in solids [2] . First, the binding properties are related to the total energy and therefore the calculation of the integral of energy according to the occupied bands. This can be completed digitally in the following description as LCAO analytical forms of energy can exist only along certain symmetry directions. The second is more fundamental: the energy bands can be obtained only for perfect crystals, while several interesting binding properties are related to surfaces, defect, deformed networks, or impurities, making calculations very complicated. To overcome this, we use the approximation related orbitals (BOM). In the context of the Hamiltonian matrix according to Harrison [3] , the orbital approximation is related to neglect all the matrix elements representing the coupling between the binding states and anti-bonding states. This reduces the Hamiltonian matrix to a matrix of the valence band and a matrix of the conduction band that are not coupled together, which in principle are independently diagonalized.
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In zinc blend structure, the unit cell contains two types of atoms, an anion and a cation. The first stage of the model is the construction of hybrid type sp 3 on each atom oriented toward the four nearest neighbors [4] .
Figure2
. Zinc Blende structure for semiconductor type III.-V and II-VI it is composed of two sub-networks centered cubic faces offset a quarter of the main diagonal of the cube, and one occupied by the anion (As, P, Te and Se) and the other by the cation (Ga, Zn)
Model of Vogl (1983)
In this model, we maintain the building nearest neighbors by the model (BOM). In this case, the chemical divisions are preserved and are revealed when we want to successfully reproduce the low conduction bands which are unoccupied. As it was the case for the occupied valence bands.
The main contribution of this model is the introduction of a state (s) excited (s * ) on each atom. In fact, for silicon, for example, the excited state (s * ) will be coupled with the conduction states anti-bonding type (p) and near the point X and L of the Brillouin's zone. This thus requires these states to lower energy and indirect gaps will be reproduced at these points. Therefore, we built this way the new database sp 3 s * that will be suitable for all semiconductors and materials with the zinc blend or diamond structure. The addition of the state (s * ) increase the base with simple orbital (d) which would make it necessary to treat the angular momentum states higher 3 (10X 10) zinc blend structure by the approximation of Tight Binding. Thus, we obtain the band's structure of a semiconductor zinc blend structure by diagonalizing the above matrix.
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Pseudo potential theory
The pseudo potential theory shows that coefficients of the series of plane wave function orthogonalized plane waves (OPW) used to ensure an orthogonality of eigen-states can be grouped together to create a repulsive potential due to interactions of valence's electrons. The sum of this potential with the attractive potential of electrons of the heart creates a potential very low and even negligible called pseudo potential. This potential can be treated using the theory of free electrons or other techniques to solve the Schrödinger equation [6] . We write:
where V C and V R are the attractive and repulsive potentials respectively and V P being the pseudo potential which becomes weakly attractive in the region of the heart and weakly repulsive in the region of valence's electrons.
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The pseudo-potential form factors of semiconductor diamond and Zinc Blend
The main reason of the pseudo potential tools is that the limited number of these form factors and is sufficient to calculate the band structure. In semiconductors of diamond structure Si and Ge as the only three pseudo-potential form factors are sufficient. In the case of semi-conductor structure Zinc Blende numbers of pseudo-potential form factors will be doubled to six. (b): [7] 00027-p.5 If we compare the two graphs of Si and Ge we find that we are dealing with two types of gaps. A direct gap for the Ge (the minimum of the conduction band and the maximum of the valence band are both at any point representing the center of the Brillouin's zone) and an indirect gap for Si (the minimum the conduction band and the maximum of the valence band are located at points X, Γ respectively). We find the same remark for semiconductor III-V. In fact, GaAs has a direct gap and GaP has an indirect band gap. Semiconductors (II-VI), ZnTe and ZnSe are characterized by a direct gap [8] . This information plays a very important role in the use of semiconductors in microelectronics industry. We consider the case of a semiconductor with direct gap which favors phenomena of recombination of carriers by photon emission and thus is the basis of the value of using these semiconductors for optoelectronic applications. And the width of the direct bandgap is the wavelength of the photons involved. It varies depending on the alloy composition and also on temperature.
Results and discussion
In the case of an indirect gap semiconductor, this gap leads to complex phenomena. If absorption of a photon, the electron will first climb vertically in the conduction band and then down into energy by emitting phonons, which will strongly affect the electronic properties and electron-phonon interactions lead. Therefore, there are very poor light emitters which are used for their conductive properties at high temperatures.
00027-p.7
Conclusion
The comparison between results obtained by both methods (the Tight Binding of TB and the method of pseudo potential (PP) allows us to draw the following conclusions: A good agreement exist between both methods at the morphology of the band structures of valence and conduction of all semiconductors studied (good qualitative description). We must note here that the strategy of the two methods is different: the TB method is developed to work in the direct network while the PP method is developed to work in the reciprocal lattice. The results obtained are very satisfactory and encouraging us to address in future studies the behavior through electronic band structure for complex systems such as heterostructures [9] .
